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(1) ; 

Rl\^C02R2 (1) 

mi-o R2immm.i-'i oot;w^;i/*. xitRm^S'-i s^Dm^m^^L 

MJ^y^7')]^tKjB^^:hZtKXi), (2) ; 

'1\^C02R2 

® X® (2) 

o 

^ -irie^ ( 2 ) -e^ ^ 2 - >^ ;v ^ J^^mm^^:^ T- ;^M##:o^3^jSo 

[W*^2] prffi^ (1) (2) iCisv^T. Ri;&^R^m5~l 5 

[a*^3] tJIB^ (1) (2) tc*5v>T. R2-^^mMWil \ Q (DT 



2004-3014290 



2003-133456 ^->? : 2 



-i^^ (2) ; 
[<b3l 



O 

^1-0 R2«iM^mi~l 0<7)t;v^;v*. X{iR*^5~l 5<Dm^&^y^L 

C02R2 

(3) 



y-^^-^:^ (Brettanomvces) y° Y n y -fy (Crvotococcus) m 
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•fe>^ (Sterigmatomyces) Y)Vy7s:^°y ( Torulaspora) h n^?. n 



'7^T (Ifeifiiia) M> vj:.>«t — T (Tensenia ) M,. ^Vf-y:^^ (Klebsiel la 
) M> A^UUviiT. (Micrococcus) -fu^^T. (Proteus) JR^ uYu^y 
ij:^ (RhogocQCCMs ) «i/i{i-fe^-5^T (Serratia) JltCJl-t-.g,^^J^tcS5^ t 
. filfi^ (2) 't?^$^^'fb^J^<^4^;v^;va:&R®^6f,i;^^-t^|g;fj^:t1- 

^-V^T-Vr (Candida) ^yT.yy^u/^^yT^'^A (Cvstof i 1 lohas 
Iiiium) t:>T (Eidiia) M^ nKh;i.y (Rhodotomla^ w,. y)Vy7.i^y 
(Torul^spora ) -^-fU^^rv;^ (Willionsi.O Wk. ^ntrr (YarroEia) 

T'jKvT ( DeVQgia ) 5 iJ^n/N'i^T-U -^A (Microbar.tPrinm^ JR, XJi 

^ n 3 -7 7. (Micrococcus) ^tCMi-^^^tJ^^fiJ^ Mlfi^ (2) 

[m^:^8] HuIB^ (2) -BLtf (3) t'isv^r. Ri:6^^R^ifc5 ~ 1 5 Offi 

ettanomvces anomalas) , ^VT'hn^y:*;^.^^ ;V/n'i5';5^ (Crvptocorrns curva 
ilia) N ^^)':f\'^vf!:^'y-V^7^ (Cryetococcus terreua) ^ t-Vn'V :t-7-f 
-b;^ • (Debarvomvrps neoalensis) ^ T^^^) ir'^ -i • n^;V 

h v-^ (DebarYoqivr,ftf> robertsiiaft) ^ V^^^x - (Galaclfl 

minuta ) . ki>T • fJ-try^y:^ (Pichia canadftnsis) , }£^r • v^Utf n 
^ (Pichia silvicolq) , \d^T - ^vn— 9- (Eidiia sdiisa) > ^^iju-^ 



(Trichosporon ) Jg^ -Yv^v?— -7 
omobacter ) -tr;^^^>:^;^ (£el 




1) T^^n^y^-^^jTw. (Achr 



V/^:^y (Sa ccharomvconsis selenosnnra^ ^ 7^:^^) :ir^ 
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• V 3 yv — y( (Spoyidiobolus johnsonii ') ^ :^^^) t^^y :^ • -^-^l/ 
(Sporidioholiis salmoni color ') ^ ;^#n.1^nv'f -by^ • n ^ 

(gporobolomycfip salmonicolor) . ^-^h^^-i^x • (ste 

IT igmatomvces halophi Iiir I , V )]^^ - y ^4 ( Torulasp ora HpI 

brueckii ) , h n;^.is°n >' • T;?.'rn^ t';^ (Trichosnoron asteroidfis) , 
^•x-^S^-v . ;^f-tf^;;^ (Yaaadama stimiis) > T^J^ n-t^t^^ . 

dans subsp. dgnUrif ican?^) . -iDVU^-j-:^ - ^ (Cel lulomnnas fimi ) , 

>t;i'n^^>?. . y^ti-v-X (CelMflaonas seJ > "tjvu^-f-x - ^ y (Cell 
ulifflionaa iida) . t'^z^t • (Pevosia nhof lavina^ , /^7-T 

• T;V^-f (Hafoia alyai) > vai :^-fe^T • T (Tensenia rani mi 

Xia) > • -f^y^ay ( Klebsif^lla planticola) . 5. ^ u a y ^ 

5 mcpngtans ) , "ciYn-jijT. ' J^'^^T.Uif.y}:^ (RhodoromiR ervthronolis) 
, n Yu yijT. • ^ (RhodocQccTis eaui) ^ n Krr a: (Rhod 

ococcus sb) , ^tF-fe^5^T • v;!/-^';/^!^;^ (Serratia marrpsrpnsi 

i9M^;^tL^lt^tfft5^(D^^iii<^^v^ ^133^ (3) X-m.^fLM\.-^m 

[If^^l 0] RS*^e<J^^^2l^^ Isdigri£hia mLi HB101(pNTDRGl) (F 
ERM P-18872) . Escherichia coH HBlOl(pNTSGGl) (FERM P-18449) . Escheric 
hia £Qii HBlOl(pTSBGl) (FERM BP-7119) Xtj: Escherichia coli HB101(pNTRS) 
(FERM P-18711) 0^«t^Xi±-?-0^ai^T*^ffi*:^7tf::{±9f5mo^5ti* 



Ida magmLiae) ^ h 7 ^ n^N*v-r^ A • if jj^sjfi; (Cvstofiiioha^iri 
ias! bisporidii) > fci>T • tfXsK~-7 (Pichia MsdslU) > uYh)Vy - 

5^-;^ /t^, (Rhodotonila glut in is v ar. glnfiniR'l , Y}\,=y 

• ^n.-}?— -9- (Torulasnnra globosa) ^ U^tyv'^?. • 

'^•7^^ (ffilliopsis saturniis vqr. mrglrj_n H7.f n •trT'v.-?. . ^ 
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If T • V ^ ')T^iJ (Yarrowifj lipolvtica) , •fj^V'T • V i^y y (Devos 
ia ribofl?jvina ) . 5 V • ^;^x^n^-f-:*A (Microhartf>ri»m 

esteraromatir.nm ) , ^ n n 7 ;^ • (Micror.nr.rns luteus) i)- 

ht^^w^^^mu^Kh'^m}^^<Dmmm^m\^^. m& (3) x-m^fLhit 

[1*^3^1 2] SS^fitJ5^^^M)6^ Escherirhia coli HBlOl (pNTCRG) (FE 
RMBP-6898) . Escherichia mli HBlOl(pNTDRGl) (FERM P-18872) . XiiEsche 
iidm £fiii HBlOKpTSBGl) (FERM BP-7119) (Dl^mmjH±^<D^mmXh^m 
^« 7 4 >i:{± 1 1 fm<OU^-^W:o 

imimi 3] 

(2) ; 

[its] 



^1-0 R2ii^*^l~l Q(Dr))y^)vms JL^tmrnWiS-l 5 0g^*=^;tL 
T^^v^T7;i'^;V»=^a-to Xi±7fc^. Li. Na. XfiK^^1-o ) T-^^ 
tL^ 2 ;^^:t5:#ii^e^;^z^l7c1- 
'5)tg;^;=Sr;t1-'S^^^!g'l•fpM c: t ic J; 0 . — IS:^ (3) 
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6/ 





(3) 



OH 



(^4'> Ri^U=^R2{iflUlEi:[BIDo *(i^^R^^^-to ) -e^^a;57fe^^l!14 

r • ^^/^'rJ' Ixi; (Candida cantarellii) , =^^>-r4 ^ • iT^J^Jj^*— 9" (Can 
iiida glaehosa) . ^ti^y^y^^) ^ (Candida groEengiesser 

i) ^ ^■\'>T-V iJ'- • ^^^X-n>7*>V'l' (Candida lactis-condf^nsi') , ^ 
^>7^-( r ■ -^^y^J^ (Candida magnoriae) , ^ ^ ^ • h — i^ (£ 
andida mliiisa) > ^r'-f r • v; ;^ (Candida maris) ^ ^^yr^r- 
•^e^-f (Candida lBQ£ii) ^ Vt*^ • tf::: (Candida Dini ) , ^^>T-V 

. ;l/r/— 9- (Candida rugosa) . ^^>r^ r • V ^l/:^^^ ^ (Candida sorb 
fiDhila) . ^-^>-tU^' hnif:^i;y; (Candida tropicalis) , ^^>r^ ^ 
• ysf— if^i;;;^ (Candida vergatili??) > VhJi^^ - T^y>^T:^ (Rhodot 
fimia aurantiaca ) . n Kh;^^ . 5 ( Rhodotomia graminis) , RzT 
U )Vy ■ "7^ h— 9- (Rhodotomia lactosa ) i)m^^fl^Wl. 

^^^^(ommmiM^\ mm^ (3) x-m^fL^it^m<^Ri^imMi-^^t 

4] m^M^^. Escherirhia £oli HBlOl (pNTCRG) (PERM BP-6898 
) ^ Escherichia qq1± HBlOl (pNTRGGl) (PERM BP-7858) <D^m^Xit^<D^m 

5] MIB^ (2) RX/ (3) t::*5V^T. Ri^^3, 4-^^U> 

m-^mi 61 (1) ; 
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Rl\^C02R2 (1) 

mto R2{±^^i5:l ~ 1 Ooam*=^^LT^>^v>T;v^;v^, Xii^m^s 



Rl\^^C02R2 



(2) 

o 

13^ (2) T'^^ttSffc-^J^-lrTfc^tc^^-t^X^. :?5.WfB^ (2) xm^ti 
12^ (2) t:-^:^tt^<k'^tf*3t#:M^6«;tcM7Gf 'Svlfcizj: (3) 




CO2R2 

(3) 
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8 



im^mi 7] Mffi^ (2) RXf (3) liisv^-c. Rii!)^Rmmi5 - 1 5<D 
8] Hiflfi^ (2) RV' (3) tIi5V>T. R2:«>^R*icl~l 0 <^ 

Un^M 1 9 ] lu f ( 2 ) $ tt 'fb'^tJ o ;v ^ ii-^ji^fi*; 

Vf-f r (Candida) ^^)'fY'=iyij7. (CrvptococcuR^ t'^n'';^'^^ 
^7. (Debaryomyceg) :^r9 h-e^-b;^ (Galactornvrps ) JR, :t75'i5'aiT ( 
Qgataea) M> t:>T (tidiia) nKh;i/^ (Rhodotorula) jg, ■^-y^&nv' 
-Yn-Zi^;;^ (SaccharomvrnnRiR'> M,^ T^H^"^) T ^ -^^"7 7^ (SDoridiobolus') M> 
, T.-^.^a^U'^yi^T. (SporoboloinvrftR) M,. ^f-V^-^h-^-i^^ ( Sterigma 
.tomyces) (Tonilaspora) M^ y^)=i7.yi^U> (Trichosporon 

) m. ^-TrJ^v-V (Yam^dazYmq) T^U^j^^^^ (Achromobacter^ JR 
. •^)\^U^i-X (Cellulomonas) t'^v'T (Devosia) Jl, =.T (Hafoi 
a) >^j^:/'fe::^T Qenseoia) ^^ ^l^rv^^ (Klebsiella) J^, ^07=- 

(Proteyg) nKn-y:^;^ (RhodocQccus) -t^^T (Serratia) 
. h:7'f n/N-VT-V -t^A (Cvstofillobasidinm) JR, , ^7 ^ V :f 7^v;x. (fi 

iUoBSis) ^Xi\£r (Yarrowia) JR^ 5 ny^^ X V A (Microbacterinm 

[IS^:^2 0] mWm.^\^X^ 7^4-^17 (Srettanomvces) ^ 

^yr^^ (Candida) ^^Vyhny*;^ (CrvptocQccus) T'/^V^^-T 
-r-t;^ (DebarvQPYces) -^^^^ y^^i^T. (Galactomvces) M,. i>rif9:LT 
(Ogataea) if^T (Pichia ) nKh;V9 (Rhodotorula ) ^•;/:^7n 
-T^n^'i^^ (SaccharomYCQpRis) V •j'-r ^J-jJ^*^;^ (Sporidiobolus) 

;^?Kn.-Kn'q'>r>t;^ (Sporobolomvcfts) Jg, V jJ^-r h -^-^f ^r;^ (Sterig 
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#M2 0 0 3 - 1 3 3 4 5 6 ^-i^ 

matomyces) Y)^-y7.ff^y (Torulaspora) hUnXJ^n^ (Trichospor 
QC) M> ^-^y-J--^ (Yamadazvma) T ^U^;%^ (Achromobacter) 
M^ -t;^^•=e>:^;^ (Cellulomonas ) M> 7*5}^* ->T (Devosia) Jg, (iM 
am) M> VJc>-bc=.T ( Tensenia ) Jl^ ^ Ix-Ti^jc^ (Klebsiella) ^ ^ 
^'=iviJ7s (MicrOCQCCTs) M^ T'nf-'^;;^ (Proteus) Jl, nK3'y5&y^ (Rhod 

fi£Q£cus) yjt^'yf-r (Serratia) Ml::JSi-*^;^trJ::*3fe t. llrfB^ ( 

o 

^ ' T y^y^ ( Brettannmvr.es anomalus) ^ V • i3> $7 U^} (Cand 

iia cantarelUi) . ^-t V-rV • ir^a^:^^— 9- (Candida glaebosa) ^ ^-v 

r ' :^U^>Sfy^^)y( (Candida gronengiesseri) . :^^>-y^>y . ^ 
^"^^-^ ^T^^v^ (Candida lactis-condensi) ^ ^ -Ir ^^t'-T ^ • "V^'y V 
(Candida fflagnQriae) . ^^>-rV ^' • h --9- (Candida maltosa ) , ^ 

^:/-7*^' • 'x'l;^ (Candida marig ) , ^^>-r^ V • (Candida ffiogii 

) ^ ^^yr-f ^ ' tf^ (Caadida iiijii) . ^ • ;^rf— 9- (Candida 

rilgQsa) > ^^^-f^r • y;Vsi?7'f ^ (Candida sorbonhila) , ^ 
• hntr:^;!;;^ (Candida tropical is ) , ^^^v ^ • /s'— -if ^ ( Candid 
a versatili?) . ^^)-fy::iyfl7. • i^;Wsri5.;;?. (Crvntororrns rnrv^tnc) , 
:5'i;ybn>y:^>^ •■rV'^;^ (Crvptor.orrns terreus) ^ 7'>'^ V :t*7'f -t;^ • ^ 
>'^•^>'>:^ (Debarvomvces neoalensis) ^ t'>'-?U :^^^'^r;^ • n^;V > (D 
ebarypmyces rqbertsiae) . ^^"^^ h^^-fe;^ • I^-;;^ (Galactomvces ree 

sail) . :t;^7'^a^T • 5^-^ ^p?-^ (QgaJaea Biifluta Yar^ mimita 

) , t:>T • iJ±T>i^:^ (Pichia canadensis) , If^T • v^Hfn^ (Eidli 
a silvkola) . tf^T • ^vn--9- (Piehia xvlosa) ^ n Kh;i/9 • T-i/^^ 
'f-riJ (Rhodotorula aurantiaga) , n K • ^^^=.7^ (Rhodotorula gr 

aminis) . n F h . ^ ^ h (Rhodotorula ia£tfisa) ^ "^yiJU-^yi::! 
"^^^^ • -^^y ^^"7 (Saccharomvrons i s se lenosnora) , X^^J :^ 7s 
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'i^a>y:=.^ (Sporidioholns iohosflnii) , :t^y ^ - "if-jv^ziu 

(Sporidioholns salmonirnUr^ ^ ;=^'i^'n.-Kn v'^^ry^ . rz^ 
orobolomyrff^ salmonirolor ) . Xt^v h v>r -t^^ .^Nn^^r (sten> 

^i^--^ ' :7.^}d^:y, O^aadazsma stiBiiis) ^ T;?' n-:E/t^ . :^->ni^ 
■9-r;^fc-v^X r^hU^^:^^;^ (Aohromobacter xvlo..o.id.n. 
suhsn. <jenUrifi>?^ns ) . ■fe;^n^^;^ .-7^5 (Celiniomnn^<^ liai) ^ 
n^-^X • ;?>e-S/-X (.Cellulomonqs snJ ^ ^)VU^i-x ♦ -^7^ (Celliilnin 

) . ^ixrv^^.T-^^^n^ (la^bamiia ElmtkQla) . ^^unyi,^ 

(EhQdQ£Q££llS fifliii) . O ^ X • 31^ li'^ (Rhodoc 

liHBlOKpNTCRG) (PERM BP-6898) . Esdisiidlia £fiU HBlOl (pNTORGl) (PERM 
P-18872) . gscherichiR £oH HBlOl (pNTRGGl) (FERM BP-7858) . Eschf>rirh.a 
mU HBlOl(pNTSGGl) (FERM P-18449) . Esdimdiia HB101(p'reBGl) (FER 
MBP-7119) . 3l{^ Escherichia £ali HBlOKpNTRS) (FERM P-18711) 

m^i^ZZ] mmmtLX. (Candida) m. 

^"^i^r^^A ( Cv^tofnioha sidim) m. fc>T (Ei£hia) m. nKh;i,^ (e^ 
fldoiomla) hJUy:^^'y doaiiasEora) e^^V:fri.>^ (liiliflEsis 
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^ [mMm2 4] mis^ (2) r-m-^^^>f\:^>^(o^.ju^ smm^KM 

yi^i-^m^^^t^mmm^K ^^r>r,r-^ryv^ (Candida masioiiag 

i) X t:>T • \£:^t'^y (Ei£iiia Mspola) > n Kh;v^ . ijr;^;^-;;^ ^sf_ 
• ^^^^-^ (Rhodotornia prinfin.-, r 'r^-Tii7) . • ^'n 

'^'-■9- dorulasEora glfihosa) ^ ^ ') tfi^:^ -^ry ji^ji x y^-. 

^ [^^^2 51 ^12^ (2) X'm^fi^^t^!^<o^.)u^)}.^:^smm^izm 

yct:hmtl^m-t:hmmmi)K EscheUdlia mU HBlOKpNTCRG) (FERM BP-6898 
) . Escherichia mU HBlOKpNTORGl) (FERM P-18872) . Xf^Esdieiidlia £Qi 

iHBlOKpTSBGl) (FERM BP-7119) <ommmfzit^<Diiiim<^x^^;E>m^m2 3 

im-^m2 6] (4) ; 

Uti 0] 

(4) 
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im^m2 7] -j^^ (5) ; 

Uti 1] 



4\^C02R5 



® X® (5) 

o 



\mim2 8] (5) \Z^^.^X. 'Si^-ti^:^^i\^^-^h^mim2 712 

-<>^)m. X(i-^^v;V^tr^^W^:^2 7t7t:{i2 9 fsmo 2 

[0001] 
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#®2 0 0 3- 1 3 3 4 5 6 ^--J 



[0 0 0 2] 

1) o 

2) 0. l%2S;S0 2-.-}^;V5;H^^jc^x;i^M#<$^^^>T''f ^JR. n 

[0 0 0 3] 

St^:, 2i£«mS7&Mf-;u^m^O;^^-ei±^>^^|^^^^V\ tfz. 2) 
[0 0 0 4] 

3) 2-^-f-;l/-i, 3-v:f^v^>-2--7°Dif;r>^aif-;i.^NaH35.CF 
)U) 3-v^>:^V9>'-2-7^nt:>>'^j:.^;V^^^^^ 

(#^#g1^:fcm2) o 
(#^#^:fcm3) o 

[0 0 0 5] 
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[0 0 0 61 

60-199389 
[0 0 0 7] 

Che m. Lett., 1979, Vol. 11, 1379-80 
[0 0 0 8] 

[##M^:S:m2] 

Phosphorus and Sulfur, 1 9 8 6, Vol.28, 3 
4 5-3 3 0 

[0 0 0 9] 

Eur. J.Med.Chem., 1988, Vol. 23, 53-62 
[0 0 10] 

[0 0 11] 
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[0 0 12] 
[0 0 13] 

[<bi 2] 

Rl\^C02R2 (1) 

[0014] 

[0 0 15] 

Utl 3] 

0 X© (2) 

o 

[0 0 16] 

*Lootlrf3^ (2) T-^$tL^'fb'g-t?«r7Kiltc^^i-^X^:d>P,;5j^^:t^# 
Wctir^h^ MIB^ (2) 2 -4^;i/^;Vi^^j:.;p^7^;i/^^^-f$:(7)$|i^^:g. 

[0 0 17] 
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tfz. ^^nm^^ (2) ; 
[0 0 1 8J 



^-v': 16/ 




H® X® (2) 

o 



[0 0 19] 
[0 0 2 0] 

[<bi 5] 



OH 

[0 0 2 1] 

[0 0 2 2] 

tfz. :^mmii~^^ (4) 
[0 0 2 3] 




(3) 
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I^bi 6] 




*^C02R3 



OH 



(4) 



[0 0 2 4] 

[0 0 2 5] 

$7t. ^^0^{i-^^ (5) 
[0 0 2 6] 
['fbl 7] 

R4\^C02R5 



[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

t-r. -^mmKmh^^t^(^i,z^\.^xmm-t^o mm^ (d . (2) ( 
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[0 0 3 0] 

i s o-T-nt';!.^, n-r^?m. s e c-r^;P*, t e r t-r^;^^. 

p-vry m-p{ h^v7a,-;i,^^ :^•7^;^*, 

[0 0 3 1] 

t/c. R2iLTi±. R^^l-l OOT;^^;!.^, tfzimm^5-'l 5(D 

. n--7*^;i.^, s e c-yi-j^m. Xf± t e r t -:^^;i.^#5&s^tf f,^^^ 
>^^^5~1 5<;ogJ^*:S:^tT^>^v>T^;V^;v^t LT(i. ^>'v;k o- 

±fa(7);&:a-T'^R2^ tT$fSL<(i. J^^Jl^M. tert- 

[0 0 3 2] 

^^''-^^^m^^j:W.m-io^Miz^}t^i-;^;zty!)^X-^;ho m^l£. 3- (3, 4- 
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[0 0 3 3] 

tfz. mm^ (4) iiisv^T. Rsit^mmi-i o(D7)i^^;v^^ mK.i^. 

JL^}Vm. n-yne;i.^, i s o -T'n n-r^;i/S. s 

ec-r^)Vm^ X{±t e r t -7'5^;V^^a-ro tfz. tuIB^ (3) (4 

[0 0 3 4] 

n--/ne;m, i s o - r n if n-r^;i.*, stc-T^iV 
^^ t e r t-y^;!/*, Xfi-^^ v;!^^:^^^-^ R^ji^^^i 

~1 0ot;i.:^;vS. ^Jx{J\ n-7^ntf;i.^, i s o- 

:7'ntf;i,S, n-r^;v^. s e c-^^;!.^, Xti t e r t-^^;U^^^i- 

o 

[0 0 3 5] 

Htrie^ (4) T-^$tt^:)fe^f§tt2- (t: Fnit^v;^^;!.) -3- (3 

5 ) T'^ $ 2 - ;u 5 -r )i^mmmt-xmKmm.(Dmmt^m'^^ 

[0 0 3 6] 
[0 0 3 7] 

[0 0 3 8] 

±f3:^^i: LTi±, ■f-Y^)^AJs^ K^-f K (N a H) , ^m')-Y')^A (N 
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#02 0 0 3- 1 3 3 4 5 6 y^^p 

m • 

a) , i-hV^AM h^^4 K (Me ON a) . i- h ^ Ajl^ s^^^ K (E t 
ONa) . i-hVl7M,^vfuyi?^^^}^- (iPrONa) . Xl±:b')^At e 

T t-yh^^^ V (tBuOK) m<oT)i^:^v^mr)i'a^^4 vmmifh 

i-i. 0i L < {i. i-hV -> K^^ K (N a H) i!)mfhti^o mm<Dmm 

^M^:^T)m^^t^m<7)^jvittLx. 1 : i-i : i 5, $f$t< 
«i : 1-1 : 5. J:«?$ftL<{ii : i~i : 3T'*>^o 

[0 0 3 9] 

±ffi!lt@t-i-7.-r;i/t LT(i. -e^Ux-tf, mm^^^ji^, mmn-y'u 

k'^K s o-7°ntf;i., !li^n--r^;K Si^ i s 0-^5^;^ Xitmm. 

t e r t -r^;um;6-*Wf.:^L, 0t L< li. Ximm^i'fl^X-^ 

:r.7.7-)V(0^}Vit}l\^Xl : 1 ~ 1 I 3 0 . 0 4 L < (± 1 : 1 ~ 1 : 1 0 . J;i5 

$f4 t<{ii : 1-1 : 5-e^;2,o 

[0 0 4 0] 

^-S:jSt3'jgffl-e§:.i>^^i: LT(i. ^^-9-:^, ^y^S^>. ^^-b'^-, 

-'l^^M ; i^-fb^^l^^. i5'nn.-is;vA, 1, i, 1 - Y y ^ uju^ y^(7)/\ 

[0 0 4 1] 

^SfDOS^DZ^^g^ LT(i. L< (i-2 0-6 or. J: >)«Ft L< {i0~ 



miE#2 004-3014290 



#M2 0 0 3- 1 3 3 4 5 6 ^-v 

0 i L < fi 1 mm- 2 0 v^mx-^^o 

[0 0 4 2] 

100kgJ^±, $t>tC0$L<(±lOOOkgm±T'^O> ^•5:bltlOOO 
[0 0 4 3] 

f^m^ ^ ^ J: ;^ ^ )l^(Ommm \t . i>i.^i}^ 

S-s-l 0M»%J^i.±, 0* L<{i2 0S*%m±. <J:^0$L<(±3 0M%J^JL 
[0 0 4 4] 

. ^^utL<i±4oviik±x^i), tfzKj;^^m<om^.txKB^m^^tf>xi> 

10 0 4 5] 

mwLxKB^Fimiznd±x-. Riz^<ommzmcxmm^mi}ui-itit§,<^ m 
^i^imm^^r-)mmi^tmm^^r-)]^<Dm^m^mmizmmLfzm\^tLx 

[0 0 4 6] 
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[0 0 4 7] 

mrtc. #g|fflmf^icov^TSiigi-<5,o tulB^ (2) t?^$tL^2-.i.;P^ 
[0 0 4 8] 

o 

[0 0 4 9] 
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' ^ ^ tcfi^-t ^ i ^ pTtgT-^ ^ o 
[0 0 5 0] 

[0 0 5 1] 
[0 0 5 2] 

[0 0 5 3] 

^mmi bit. ^^^^t,^m^^:b^.^t^m■m^^Mmu \^<D^mm t 
it. m^it. mmm. mm^-)m^^^. T±h>^mu^^i^. ttzit^ti 
^B^oa^t^^^mi-^. ^^iz^ti,^ii^ mm^i^$>^^^itm^(Dtt^ 

[0 0 5 4] 

"^^i^mnmzMyt-rihmi^^mi-^mmmtLxit. -rv^y-^^^y, 

imm^) m. (Candida) m. ^^)^Yn^yi,^ (£onto££ya 

) -ry^Vt^^-^X ( Debarvoniv ce<^) M. h^^^X (Galartnmvr^c 
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la) m. ^y-^u-^^u^^y^ (Saccharomyropsis) M.. T>i ^it^y ( 

'^^•^^ (SterigmatoitiyrPf^) (Torulasnnra ^ Jl, J. i; ,-j,o 

n> (Trichosporo n) ^^VV--^ (Yaaadaz^ma) T^n^/sf^^^ ( 
Achromoha cter) -tr;i.n^f-;^ (CelluI<>n,ona<^) Jg. t^.-^vt (De^Qsia) Jg 
X ^^7~T (Hafnia) $/^>'^-T (Jtomia) ^Vri^^y (Klebsi 
£ila) yn-r-i.;^ (Proifius) nKr/^y^;^ (Rhodococcus) m. 
r (Serratia ) i^;^ h 7 ^ n/^ vT^^ ^ a (Cvstof i l inh^.iMii,^,^ j^^ 

(WiUiQpsi,s) m. ^ner (Yarrssda) J^. 5^n/t^^ 

10 0 5 5] 

aOfflXCes aoomaliis) . ^^yr^y - tiy^V^) (Candida cantar^m.-^ , 

. ^•^o^.i^-Hf (Candida glaehesa) . ^^i^y'^i ^ - ^^fu^y^y 

•^V^ (Candida g£QEfingi£ssed.) ^ ^^^T'-f r • 9i^f^y^-rj >'7='>^v^ ( 
Candida lactis-r-opdeasi) , ^-v >'t'^ r • v^y V ^ (Candida masioriae) 

> ^-^^-T^^- (Candida maltfisa) ^ r • -^V^ (Can 

iidamaris) . ^^r^^r ^' • (Candida mogii) . 

(Candida fiini) . ^t-^ • (Candida xugosa) . ^^yr^^ 

■ y)Uy^y^y (Candida gorbonhila) , ^^r^T^^- hU}£AV7. (Candid 
a tropically ) . ^■^>T-Vi5^-/<>-H^-f-i;;^ (Candida versafili.O , ^ i; 

hay:^y..^;^,,^y^ (Coniflfifii^ £UJ3^) . ^ V 7^ h a ^\ ^ 
'i'^ (CryptQCfiCCIIS tSIISSm) . r'/tV^^-V^^;;^ - ;^ (Debarvnmvr 

fisnfiEaifinsi^ . -r^^V ri-'r^ • n-:;i.h^>jc (Deharysmea ioberi^ 
) . ^'^rJ' h-r^ . V^;^ (GalactnmvPP. iegssH) > ^:ff'^JUT • 5 

^^-^ (Cgataea miniita 3£ar^ ffiinuta) > i^'^T • 557:^•7*:^v 
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^ (Pkhia canadensis) ^ e^r • v;nfrj7 (Pichia silvirnla) , t:>T 

• ^i/D— 9- (Pi£iiia stksa) . xiVh)U9 - r^y>^T^ (Ehodfiiimila a 
lioatiaea) . n VV)l^y - - ( Rhodotomla graminis ) , n K h 

• •^^ (RhodQtonilq lastQsa) ^ y u-^yf ^ly'i^:^ ' -ti^ y X^y 
(SaccharQgiVCOPS i s se lenosnnra) ^ ■r-( ^^'^ 7. • -J 3 :=.y( (Spor 

aljaonkalfir) . ;^:^n.i?nv^^r>^ • «9-;V^-rr^ (Simroholmes salmonic 
oior) . X^V^vhv^^T. •/Nn'7'f (Sterigmpil-nmvrp.. halonhi l.i^) 

. h)Vy:^:;i-'y . r^VyUy^i.^ (Tonilasnnra delbnif^rki O , Hi -7 a ^'rr 
> • T;^T-n^-7';^ (Tr ichosporon astern idps^ ^ ■^•^^p^-^ . ^^^^^^ 
(Yamadazvma stipitis) ^ T ^ ti^^/'i^ ^ — . ;3f-i^xi y, -fyy^^t: — v 

-X h >; :7 ^ :^ (Achromobactpr xvlosoxidanR subsp. denitrif iran 

S) ^ -bJl^XJ^i-T. ■ -7^ ^ (Cellulomnnas fimi^ , -t;^D■:E:^^ • t;*- 

X (CeUulomonas spJ > -lr;^^«:6:^;^ . -j^^j^ (CaliulxanQim uda) > r^'Z^T 
' 'J^y^^i- (DevQSia rihoflqyipa) . /n'7-T • r;V^^ (Hafnia alvpj 
) > z^j:.>^ — T-:^—i^)V^)r (Tensenia ranicniria^ ^ ^ - y 

7>'5^3 7 (Klebsiella plantigola ) ^ 5 a rr y . (Micrororr 
Gluteus) . :/nx'>;^ (Protfiua ineonatacs) . n 

• jci;;^n^i;>^ (Rhodocorriis ervthronnl is ') ^ n y :^ y, - jl.^ y( 

(RhQdQ£QC£iis fioui) . nKn ^:^;^ - j^t.}^- (Rhodoeoccus se) lL\±^y^ 
[0 0 5 6] 

=£:^1-^^*2i^LT{i. ^-^v-r^iJ^. vi^yyji. (Candida magmiiae) . 

^ • (Eidiia bispola') , n Kh;i/7 • ^ju'^^y. . 

(Rhodotonila glut in is yar. cri„<-ini«^ ^ }>)l^yX^y • ^ui^- 
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V : 26/ 




•9-^7 (WU liopsis aatimms yar. satumns) ^ tfr • V sKV x-r 
[0 0 5 7] 

^m.-t^mEm\±. m^\t^ ^'^^^nm-^wm'ELXi/^fz\m^\^xmm(Dr 

1-^:^^icj:i?#^c:t^f-ei;& (wo 9 s/s 5 o 2 5) o 

[0 0 5 8] 

yv:^-. ^-tt. m^^^^^tj:}^^ mmm.mtLx. ^mvir^.^>^A. m<t: 

[0 0 5 9] 

. M^^NAD (p) nRxf±M^m<oi^mmi^tzit^<o^m!}^im\\L. 
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#M2 0 0 3- 1 3 3 4 5 6 ^-i; 

m • 

~10 0S»%. t<{±l~6 omi:%-e*0. :^^^NAD (P) mm 
SmtTO. 0 0 0 1-1 0 0>=e;v%. 0$ t<{iO. 0 0 0 1 ^-0. 1 
%. ^fSa^til 0~60r. $ftL<{i20~50'CT^«9. K^S<?5pH{i4 

[0 0 6 0] 
[0 0 6 1] 

^7C^^itfE^^Sy^^:o^^:6^^;fj:-f ^^^^^^ ^ 

[0 0 6 2] 

• p<:^'t-';-:7A (Baoiilua megaterium) '^%(n>^f)V:n-7.wmwmii^^^U 
*tv>o S7t. %^^mh\^x\t-mm (Ea£hen£lii3 fioLL) ^ Lv>o 
[0 0 6 3] 

«fcl9ltf*t<{i. ^^r^T-ViJ^. (Candida magnoiiae) IFO 
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^-v: 28/ 



lOKpNTCRG) ^it#-^F ERM BP-6898^ T^^i^T • U ^ fef^ (D 
£YQsia riboflavina) IF013584 ^^OMTtm^j&i^^Rn/^zyy^ • ^ 



^ tL/cEscherichia eali HBlOl (pNTDRGl) - PERM P-188 

7 2. n K h . - x (Rhodotomlfl glut mi. O I F O 0 4 1 "5 m^<D 

MynmrnMii^^RW^i^y 7. • ^;^-t-';'>A (Bacillus megaterinm ) m^<D^' 

)\^=j~7m7mmmmmirx-^Mm^^fifzEsdiS£idd& qqh hbiokpntrggd 

^K#-tFERM BP-7 8 5 8, -Ir^f^-T • •7;Hr:y-b>'>^ (Serratia ma 
rcegcens ) IF012468 S5^<^m7^^^stf^T•:St>'^^' v ^ ;^ • ^ ^tfr- '^7 ^ 

scherichia qqU HBlOl (pNTSGGl) ^ft^-^FERM P-18449. ^iJ^n 
3 -7 • ;i/7=-'i7>^ (Micrococcus lutews) IF013867 fi^ftoMTn^^it 

. ^:<rx V-^A (BadJllus megaterium) ft5^<7)i?';l'rT 
Tfc^^^slfK^-e^^K^I^ $ tt/c Escherirhia coli HBlOl (pTSBGl) SK#^ F 
ERM BP-7119.X{±nKn«y:^;^.;^e-v-X (Rhodornrrn. 

) KNK 0 1 m^oMTmm^U'f-x-J^Mtm^fifzUdmndim qqH HBloKp 
NTOS) ^te#^F ERM P - 1 8 7 1 1 P> tt^o 

[0 0 6 4] 

mmmtLx. x^^m^^m^im^DNAD (p) ^mi}\i\^xK!Bi:^7^^ti>ur 

[0 0 6 5] 



*'xV>A (BacilluR 
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#02 0 0 3- 1 3 3 4 5 6 ^->^ 
[0 0 6 6] 

[0 0 6 7] 

3, 4-^'^^>v^^v>^^^^5 0 g^J:^y-;i/5 0 0ml ir^^^^i-^ 
. -tLlC5%P d/C«!fe^5 g^Jn^/io Ridiv^^7K^*';;?^a3^L. 25^X6 

^lr^*L. #^jt^J^5 4.7g*#/co ^f^^-^m^-S^V) ^ HPLC (:*^ 
ArLichrosphere, ^iJ/fg : V >^ • U ^^ZItK^j^; V -^7 ATK^flgt 
/r^V-V^))V=l/i, mm: ImL/mi n. , m&^m.^: 2 lOnm, 

3 0-0 Kx^m^^^^tzt^:^. mmit-^mA9.^u'^^^\^x 

IH NMR (4 00Hz, CDCI3) ^:6. 77-6. 63 (3H. m), 
5. 93 (2H. s) , 4. 17-4. 10 (2H, q) , 2. 86 (2H, t 
) . 2. 56 (2H, t) , 1. 27 (3H, t) o 
[0 0 6 8] 

1 ^ 2--i^;i-^;i^-3- (?. A- ^^]^i.^j^^.^^^-j^^ _ 

60%NaH42. 4 g ilr-r h 7 H Kn 7 ^ > (THF) 5 0 0mU3M^L 
^Co 3- (3, 4 -pt^V-Vi^^f 4r'>7i^;i^) -^n tf :f 8 4 . 5 

g (^^9 3. 7wt%) ^THFl 0 0mltc^:d^U :5fcOM^^t3mzat??g 
TtTto 4 Ot:tc#iaLTl S^M^Lt:^^. !lll^a^^;H 3 1 g*2. 5W1 
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#^2 0 0 3- 1 3 3 4 5 6 -^-y ; 30/ 

x-mmLfz^. 7X^§^•e<t^pu tKs o om i =^f«37^;&5u ov&.T^^^mm-^m 
TLfzo 7m^^^'*)->2 0 omix-umxk^Lfzmz. m.-m.mxpE4. st; 

m%n Lfzo h > 5 0 0 m 1 -e 3 111*4^ MEztlit' J: ^) mM'lt^'^ 8 2 . 
8g=S:^|fCo T%^<D^ftKX1f7.i7U'TY^yy - (gc) ^tCT'f[:^,^i&Jg=^ 

GC^^^#=*^A : TC-FFAP ImXO. 2 5mmI.'D. (GL-9- 

^ . ^-vVT-;?^';^ :He = 8kPa.;^tb:FiD. :5&^AzaE 

: 1 5 Ot:. ;^aiB#r^ : 2-;j^;v5;ix-3- (3, A-:^^\^ypt^i^y zt,=. 

)V) -zfu\£:ty^3L^)i. 4. 0^. 2- (li Kni(r>'^^;v) -3- (3, 
4-^f-V>':^:t-^->"7ai^;i/) -7'nfef;f:/^jc^;V 12. 1 
[0 0 6 9] 

i^-MsM 2 ) 2 ;l/ -3 - (3. 4 -^^l^>v?:j-i\r->'7.x^;V) - 

6 0%NaH7. 9 1 g ^TH F 1 2 m UC^^ 4 0*CH#?SL7to 3- 
(3, 4 -^"^Uy-y^^^z^y OL^JU) -7^nif:t>MJ^^>>H 1. OgtSi^ 
^^;H1. 0g=lrTHF7 7. 0 g «^ U :$fe<7)M^lC 5 ~ 1 4 ^K#tt 
TriTLfCo mraai^m. mm^^>'V3. 7g^5^PBl't?«U lgtC12B# 
r4m#L;to #'btt/r^JSiiS'^tft' h;v-3i>2 5 Om 1 *JPx.-CMi±2tML. m 
1 om*%<7) h;^^!^^?!?]^^ L/cm. itL* 1 ormTt'^tSPL/cTlcS 5mHc 

i*iza56-3jft:>^>g>^;gT-?j^TLfco mmm^mmk. tKs^^ h;^^^^ i s om i 

T-mtJferi-L. c:(^rl'^tf=S'jimmTpH5~7tciigffL/cmic, h;i'jc>9 0 
mlT*2IlI|ftmu llII7fcf5fem^ ^^ffi=^MraiiLT. ^®>fb^tH 1. 2g 

W t %X^'ofZo 

[0 0 7 0] 

60%NaHl. 3 8 gSrTHF 1 2m Uw^riL/Ce 3- (3, 
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^-i^: 31/ 



^ 9c<7)mmmKm.^'cmTLfzo 4o'ctc#zaLTi s^mnLtz^, mm^^ 
;v3. 4 6 g^imm^^ifxmTLfzo ^hiiz^ 6o%NaHo. 7 gRmm^ 

^;i-0. 9 g*4IlItC^$iJLT^linLfcf^. 4 Ot:tCT3B^rHm^{^L7to 
OX^i^J^T^^-ommx-mTLfZo tK^^t 5 Om 1 T'-IlIii5fe^L7t^lc, 

^ mm^t^^ 2 . 6 3 g ^ntzo mmm i o:;^^^c#v^ ^t^mm^^^Ltz t 

[0 0 7 1] 




60%NaH60g*THF600ml tCJl?i L> ^^■9- 7 2. 1 
^;H8 5. 2 g«:6^r^;6>ttT?^TLfCo ^^tC. 6 0 %N a H 3 0 g:5.!lim 

^■^;t'92. 6 g^4mK^mLxmuLfz^k. 4 ovizxsmm^WLfzo m- 
mtr^^^L. Kj^^mm^m^mtxmmLfz^k. ymxf^mu 7x4 omi^f*iza 
ov&.rt:^'::^mmxmTLfzo 7m^h)vj:.>4 0 0ml x-mmmLfz 

mz.mm.m.Xpn4. SizmWLtZo ^^^•^>7 0 0ml•e2IiI^^mu mje 
fztCl^, 1t^mm9 6. ewt%Xh-otZo 

GCi9'^lf^#=;^9A : HP-5 3 0mX0. 3 2 mm I . D. (J&W S 
c i e n t i f i c^±m) > ^^')T-:ffX :He = 125kPa^;g^ffi:FI 
D. :fy^J^Um: 12 0r> *tmB#r^: 2-^)V^j\.^^^y^3u^)i. 6. 9 

IH NMR (4 0 0Hz, CDCI3) : 1 1 . 4 2 (0. 6 H, d) , 9. 
70 (0. 4H, d) , 7. 0 (0. 6H, d) , 4. 16-4. 27 (2H, 
m). 3. 25 (0. 4H, m), 1. 24-2. 37 (9H, m), 0. 90 
(3H, t) o 

[0 0 7 2] 
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6 0%NaH6 2g^THF12 6mI«^U 4 OViz^^LfZo -^^^ 

^^m^^ji^s 6 gtmm^^ ^i'S 6g^THF250mi KmMu ^<7:)mmm. 
^5-^20 mmmnxmr l/zo s mmmw^<k. mm:r.^)v s e g ^ 5 mmx-m 
iuu Mtc 1 2mmmwLfzo nhtLtzKmrn-^^izhJu^^ 1 2 0 om 1 ^]!,n 

^MLti^2 8 0mUCJ*i?a^.-^#T«#^^^T-ri|TL7^:o ykm 

2 8 0 m 1 2 mmni u 1 ©Tfc^f^. ^mm^im^ L 
"it^^m 97. 2 w t 7to 

[0 0 7 3] 

IH NMR (4 0 0 Hz, CDCI3) ^ : 11. 4 2 (0. 6 H, d) , 9. 
7 0 (0. 4H, d) , 7. 0 (0. 6H, d) . 4. 1 5-4. 2 8 (2H, 
m) , 3. 17-3. 2 1 (0. 4 H, m) , 1. 2 3-2. 2 9 (5H, m) 
, 0. 9 6- 1. 0 5 (3H, m) o 
[0 0 7 4] 

^9 6. 7 w t %X^^fzo 

IH NMR (4 0 0Hz. CDCI3) ^: H. 43 (0. 6 H, d) , 9. 

7 0 (0. 4H, d) , 7. 1 (0. 6H. d) . 4. 16-4. 2 7 (2 H, 
m) , 3. 2 3-3. 2 7 (0. 4 H, m) , 1. 2 1-2. 0 6 (1 IH, m 
) , 0. 8 5-0. 9 1 (3H, m) « 
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^-v: 33/ 




10 0 7 5] 

^9 5. 4 w t 

iH NMR (4 0 OHz, CDC I3) dill. 4 3 (0. 6H, d) , 9. 
70 (0. 4H, d) , 7. 0 (0. 6 H, d) , 4. 16-4. 27 (2H, 
m) , 3. 2 3-3. 2 7 (0. 4 H, m) , 1. 2 5- 1. 8 8 (1 3 H, m 
) , 0. 8 8 (3 H, t) o 
[0 0 7 61 

(iirMmi) 2 - yi'.}]^^ 3 -7.x^;V7°n >mj:-^)V<7)mn^n^ 
6 0%NaH4. 4 g^TRF 2 0 0 m HzmmLfzmmz, 3-7j^-;1/7' 

TLfzWi. 1 5WmmWLfZo $ P>H. 6 0 %N a H 1 4 gRmM^'f- 

y^2 5. 9 g^3liIlc^#JLT^SpL/im. ^f^lzr 1 ^nm^^X^fzo Whfi 

fzKj^m'. 1 o%^j^>mm^^^:mmLfz^^ mmj^^^i'izxmmu m.&m. 
mi'^^t\,zxio^'^mvt(Dm^m3 2. 4 g^ntzo nhfifzmmm^i^'):^ 
yji^ij ^ A izxmm-t^h ztKxy). mm^t^m 1 7 . 9 g ^mmmvm t lt 
mzo 

[0 0 7 7] 

3-y^-f^-:^^^^ym^^)VR-(fmm^^}i^^m^^x. itm^i tmm<D 
:^^t'=e&v^ mm'{t^m^:mmm:^^tLxmzo 

[0 0 7 8] 

m.mi t^m(o^mzm\ m.mit^f&t:^mmvimtLxmzo 

[0 0 7 9] 
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[0 0 8 0] 

6 0%NaH2. 0 g ^THF 3 Om UcMritT-o mmm^ O^Clz^^iHU 
3- (3, 4-p«^l.>v:t^i.:7a.^;W --^'n >'m-:c^;V 6 . Og m 
«92. Iwt96) ^THF 2 Om Uc^t;d.U 5fe<^jl^^{CTiTL7to 0 t:^ 

fz. :^^^^^^.^t>^f,^^^^^.^p^^ : L i c h r o s p h e r e, 

y >mz:7fc^;^; y ATfc^i^T-lr > ^ h u ;i.= i / 1 , 
ImL/min. , ^^ffiife^S : 2 1 0 nm, 7 AzS^ : 3 0 "C) t3TMJS^#T^ 

^> Wncmc^?^^^.^^,. ^^i^NaHlg*5j:Oc^St^a.^;V.8mL^^^ 

^'^:^^<7):t-f t Lxmm^t^mi. 7 5 g ^#7-. mmm i o^^^it^v^ >ft; 

[0 0 8 1] 

^^;^='-;^4%. ^^^ha.^;,o. 3 96. KH2P041. 3 96. (NH4) 2 
HPO4O. 7%. NaCl 0. 01%. MgS04- 7H2O0. 0 8%. Zn 
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35/ 





S 04 • 7 H2O 0 . 0 0 6%. F e S O4 • 7 H2O 0. 009%. CuS04- 

5H2OO. 0 0 0 5%> MnS04- 4~5H2O0. 0 0 1 %36^^ 

% (pH7. 0) ^PMU :^Mi^^l^l3 5m lcfo:S'CfeL-C. 12 0^-^2 0 

mrnL. 3 0 rt? 2 ~ 3 0 mmm^mLfzo ^ o^mm^h^'t^^mi^ ^ m# 

^**;>. 7X^m. 0. 1MU>'®^^«?|K (pH6. 5) ImUrHML/io 
^#M?^?^0. 5ml i:. 2 — ;v- 3 Ji— ;i/7'n tiV^^j^f^;!' 2 m 
i5^';Vrr-;5^ 2 Omg^r^^ti-^ 0. lMV>mitW0. Smlt^^-a-L 

(Gc) m^x^s^m-t^^tKn^^ m.^^ (%) ^^i6/^o t/z. it^mm. 

(HPLC) m^^^^^X^fZo ^(Df^^-^mi^'^-t (^Jfe^{±20~l 
0 0%) o 

[0 0 8 2] 

GCt^*ff##=:^7A : TC-FFAP 5mX0. 25mniI.D. (GL-^- 
-rJ^>>^1±^) . ^■¥';r-:?f;^ :He = 30kPa.;^m:FID. 517^ Aja 
Jg: 15 or. l^ffi^PeT : 2 3 -■7^-;^7'ne;r>'^j:.^;i' 4 
. 0^. 2 -H Kndpi/p{^;v-3 -7i-;U7°n H^^^J^^;!^ 12. 0:^ 



HPLCr9'*f^#=:^7^A :Chiralcel AS (^^ -bMt^Xli*^ 

^tt^) . mmm: ^^'^y/4v'fu?^j^)v=^2>/2^ i. om 

1 /m i n. ^tti : 2 1 0 nm. r^/^A^g : 4 0 "C. ^mflfFel ! R#:i 6. 1 
S#l 8. 3^0 

(%) =§EJmi^/ X 1 0 0 

(%e e) = (A-B) / (A + B) x 1 0 0 (A25.tJ*B ii^^SI-^li 

[0 0 8 3] 
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^—P: 36/ 





%e. e. 






OO.O 


(R) 




53.1 


(R) 




C A 
0.0 


(R) 




//.8 


(R) 


irvj JlZoo 


o7.1 


(R) 


irvi u/Uj 


05.5 


(R) 


iru ly / / 


70.3 


(R) 




75.2 


(R) 




43.8 


(R) 




53.1 


(R) 


iriJ Ujyl 


64.0 


(R) 




90.1 


(R) 


ItKj 14UJ 


78.5 


(R) 




88.1 


(R) 


TCTk 1 1 ^Cl 


17.6 


(R) 


ird U/z/ 


37.3 


(R) 




72.0 


(R) 




60.8 


(R) 


TT70 1 AOO 


72.2 


(R) 




78.1 


(R) 


iru /o 


^A *I 

68,7 


(R) 




11 A 


(R) 


ITVi UoU/ 


37.4 


(R) 




M O A 

43.9 


(R) 


\r\j O/j^ 


4.5 


(R) 


TKf\ A 1 OA 


AA P 

32.5 


(R) 


ITU 14z3 


16.5 


(R) 


TI7i^ 1 Q^A 


54.8 


(R) 




40.0 


(R) 


Tpr^ iA'2< 
ir%j ivdj 


C A 

6.0 


(R) 


ITU lU3o 


4.8 


(R) 




23.0 


(R) 


TCf\ AOfil 


90.0 


(R) 


ITvl Ul 


HI J 


(R) 




1 7.0 


(R) 


IFO 1927 


24.8 


(S) 


IFO 0803 


13.3 


(S) 


IFO 0697 


43.7 


(S) 


IFO 0016 


76.5 


(S) 


IFO 0895 


9.3 


(S) 


IFO 0992 


10.8 


(S) 


IFO 0746 


4.4 


(S) 



^rettanomyces anomalus 

ICandida cantarellii 

{Candida glaebosa 

ICandida gropengiesseri 

ICandida lactis-condensi 

ICandida magnoliae 

ICandida maltosa 

{Candida maris 

{Candida mogii 

{Candida pini 

{Candida rugosa 

{Candida sorbophila 

{Candida tropicalis 

{Candida versatilis 
{Cryptococcus curvattis 
XCiyptococcus terreus 
{Debaryomyces nepalensis 
webaryomyces robertsiae 
IGalactomyces reessii 
lOgataea minuta van minuta 
Y^ichia canadensis 
Y^ichia canadensis 
U^ichia sihncola 
{Pichia xylosa 
whodotorula aurantiaca 
\Rhodotorula graminis 
{Rhodotorula lactosa 
XSaccharomycopsis selenospora 
^poridiobolus johnsonii 
^poridioboltis salmonicolor 
{Sporobolomyces salmonicolor 
{Sl^rigmatomyces halophilus 
{Torulaspora delbrueckii 
yrichosporon asteroides 
{Yamadazyma stipitis 
{Cystqfillobasidium bisporidii 
U^ichia bispola 

{Rhodotorula glutinis var. glutinis 
{Torulaspora globosa 
yVilliopsis saiumus var mrakii 
{Williopsis satumus var. satumus 
XYarrowia lipolytica 



[0 0 8 4] 
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KH2PO4I. 3%. (NH4)2HPO40. 7%. NaClO. Olo^, Mg 
S04- 7H2O0. 0 8%. ZnS04. 7H2OO. 0 0 6%. F e S O4 • 7 
H2OO. 0 0 9%. CUSO4. 5H2OO. 0 0 0 5%. MnS04. 4~5H 

200. 0 0 i%i)-io^;bm^i& (pH7. 0) ^m^-x^mt^hi^x^it^ m 

^-t (W.^mi± 20-100%) o 
[0 0 8 5] 

m2] 



Achromobacterxylosoxidans subsp.denitriftcans 
Cellulomonas fimi 
Cellulomonas sp. 
Cellulomonas uda 
Hafiiia alvei 
Jenseraa canicruria 
Klebsiella planticola 
Proteus inconstans 
Rhodococcus erythropolis 
Rhodococcus equi 
Microbacterium esteraromaticum 



IFO 15125 
IF015513 
JCM 2471 
IFO 3747 
IFO 3731 
IFO 13914 
IFO 3317 
IFO 12931 
IFO 12320 
IFO 3730 
IFO 3752 







%e. e. 




83.4 


(R) 


63.6 


(R) 


65.4 


(R) 


19.3 


(R) 


85.6 


(R) 


74.2 


(R) 


80.1 


(R) 


81.6 


(R) 


75.8 


(R) 


88.5 


(R) 


25.5 


(S) 



[0 0 8 6] 

^')l^n~-^4o/o^ 4-:^h:^^X0. 3%. KH2PO4I. 3%. (NH4) 2 
HPO4O. 7%. NaC 1 0. 0 1%. MgS04. 7H2O0. 0 8%. Zn 
S04- 7H2OO. 0 0 6%. FeS04- 7H2OO. 0 0 9%. C u S O4 • 
5H2OO. 0 0 0 5%. MnS04- 4~5H2O0. 0 0 1 %;0-^ 
^ (pH7. 0) ^rli^L. :kmU.m.mz5ml^'0^i^LX. 1 2 0t:T'2 0 
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7.^;pyoe=f>m-^;^2„g, ^-^^n- XlOmg, NAD (S^t.iNA 
DP) Img, 0. lM.J>K««igO. 5ml (pH=6. 5) &xmm^^ 



10 0 8 7] 



(iS31 




Candida magnoliae 
Candida maris 
Candida sorbophila 
Candida tropicalis 
Candida versatilis 
Ogataea minuta var. minuta 
Pichia canadensis 
Pichia txmadensis 
Pichia silvicola 

Saccharomycopsis selenospora 
^orulaspora globosa 



IFO 0705 
IFO 10003 
IFO 1583 
IFO 1403 
IFO 1228 
IFO 0975 
IFO 0976 
IFO 0973 
IFO 0807 
IFO 1850 
IFO 0016 



<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
55.1 



82.5 



%_ 

10.0 
4.1 
44.2 
18.0 
3.2 
52.6 
53.6 
72.3 
11.6 
9.7 
49.6 



35.3 
97.4 
31.8 
38.5 
23.5 
99.1 
98.0 
96.4 
83.1 
33.6 
53.8 



[0 0 8 8] 



. 5ml (pH=6. 5)Rzmm^^JU0. Sml^^^^^zmmU 3 
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Lciz-cmmLfz^k. mmmi$-^u'^}^^u'7}^^^y^^ (hplo mizx 

GC^;^##=^^^:HP-5 3 0mX0. 32mml. D. (J&W S 
c ient i f i cnm) . ^^Vr-;^.'x:He = 12 5kPa. ^th : F I 

HPLC^#^#=:*7A : Ch i r a 1 c e 1 OD-H (^^-t;Ht#X^ 

w^^nm) . mmm: ^^^>y^y^u^^^^,u=9 ^^^^ ^ ^ 

Sml/mi n. ^tb I 2 1 0 nm. l^^AzS^: 4 0t:. ^mmm I (R) - 
2-HKn:^vpe^;V^^^^>,g.^^;i,^.^^3Q^ (S)-2-liKn 

[0 0 8 9] 

C^4] 



Ogataea minuta var minuta IFO 0975 
Pachysolen tannophilus 
Pichia cmgusta 



IFO 1007 
lAM 12898 



1 Wl^^ 
% 


%e.e. 


90 


88.7 


45 


96.7 


41 


75.0 


63 


37.5 


35 


74.6 


63 


87.0 


89 


48.1 


55 
61 


91.5 
71.0 



2-»Mjl>»»jt>B^iyj|, 
2-*fl,5il^1f>Kl5:jl, 

[0 0 9 0] 

a^x.«BHBl0 1 (pNTCRG) ^K#^FERM BP-6 8 9 8 
5 0 0ml#iga7^;^n4'r'MMLf^5 0mlO2XYT:^^ (hV-^y 
y> 1. 6%. 1. 0%. NaCl O.50/0. pH=7. 

0 )^ L. 3 7 rr- 1 8 B#r.1M t 9 L^Co # h ^fz^mW. 1 m Uc^ 5 

^c.-^1-^S2-.1.;u^;.-3-7.^;i.:/ne:i-^...^^;H0mg. NADP 
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y\0 



[0 0 9 1] 





% e.e. 


R2= Methyl 
Ethyl 
iso-Propyl 
iso-Butvl 


93 r/?; 
89 r/y 

6 CS) 
72 /»; 



[0 0 9 2J 

^6izmt^m^^mx.±mm^. 5 0 0ml#:KP:7^;,rr43-e^^LA5 
0ml(^)2XYT^Afe 1 . 6 96. 1 , 0 o^^ 

NaCl 0. 5%. pH=7. 0) iC^MU 3 7 t:-e 1 8 r^^^ -^i^^L 
T^Co #f>tt/c:^«^lmUC2-.i.;l.5;L-3- (3, 4 -^^U>i;:^^z,y 

-ynt-:^-:t>'m^5^;H0mg. NAD (^T-fiNADP) Img. 
^;^=r-;^IOmg^^iDU 3 0 1:!? 2 ^TO^f^ Lt-o ^iSII^T^, ^»i|9 

[0 0 9 3] 

[^6] 





% e.e. % 


£ CO// HBlOKpNTCRG) PERM BP-6898 
E coff HBlOKpNTDRGI) PERM P-18872 
E coli HBlOKpNTRGGI) PERM BP-7858 
£. coU HBIOtCpNTSGGI) PERM P-18449 
E coU HB1 OKdTSBGI ) PERM BP-71 1 9 


95.7 (R) 
12.5 (R) 
78.3 (R) 
61.3 (R) 
42.9 /SJ 
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if#m2 0 0 3- 1 3 3 4 5 6 



[0 0 9 4] 

m 7 KTT^-r^mm^^^i^mm^. 5 0 0 m 1 mma y^y,a ^x^mm L^ 5 

0ml(^2XYT^% 1 . 6 96. ^ ^ 1 0 

NaCl 0. 5 96. pH=7. 0) tc^«U 3 7 'CT 1 8 B^l^^i: ^^^L 
7tot#e>*L7-^«^lmnc2-.i.;P5;l.T;u^>^a.^;HOmg. NAD ( 
tTtrtiNADP) img. ^^l-n^;^ i o m g «in L. 3 0 t:i: 2 B#P«m^ L 

[0 0 9 5] 

[1171 




£: CO// HUl 01 (pNTCRG) FERM BP-6898 
^. CO// HBIOHpNTDRGI) PERM P-t 8872 
£ CO// HBlOICpNTRGGl) FERM BP-7858 



^ HBlOUpTSBGI) FERMBP-71ig 



2-»«>5fl>:t^»l/i^i:^jL 
2-*«,5«.iS^Ifj|, 

2-*^^s/^M:^^>^Iy,^ 
2-;{;ii>~ii>^^ji:/^iq:jt 



2-*W'5JHS^Ifil, 
2-*Mll^4^>^iy;p 



%_ 

100 
100 
100 
100 
91 
93 
12.5 
30 
99 



77 
63 
52 



71.9 
15.4 
59.2 
94.2 

8.8 
0.4 

94.6 
65.4 



62.8 
77.0 
41.9 



(S) 
(S) 

SSL 

(S) 
(R) 
(S) 

(R) 
(R) 



(R) 
(R) 
(R) 



[0 0 9 6] 

■ 1^^^' ^ ^ > (R) -2- rvi. n^^>^^,i.^ 

m£;^MmHBl0 1 (pNTCRG) ^it#^FERM BP-6 8 9 8 
5 0 0ml#^D7^;^3P|,T'^aL7-5 0ml<7>2XYT^^ (hV^T^ 
h> 1. 6%. 1. 0%. NaCl 0.596. pH=7 

0) 3 7'CT'l8^F.1^t^^gL7-o#«^tt7-^«,^5 5 0mUc 
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7'ni.>>m-^;W8 7g. NADP27. 5mg. ^.^^-^ g 9 g ^^iDL 

m9 6. 4%ee> (R) #:tr^o7^Co 

NMR (4 0 0Hz, CDCI3) ^:6. 7 3-6. 5 6 (3H, m) , 
5. 93 (2H, s) , 4. 12-4. 23 (2H, q) , 3. 76-3. 64 
(2H, m) . 2. 9 5-2. 6 9 (3 H, m) , 1. 2 7 (3H. t) <, 
[0 0 9 7J 

iamx.:«mHB10 1 (pNTCRG) ^K#^FERM BP-6 8 9 8 
5OOinlS:Kn7^^np|.T^^0t/,5OmlO2XYT:^flfe (hV-^T" 
h> 1 . 6 96. 1.096. NaCl 0. 5%. pH=7. 

0) ic^au 3 7t:T-18^r^«t^^^t7-o #e>tL7-^«^5 0mnc^ 
i&MlTt#?>tt7-2-^;V^;i.-3- (3, 4 ^l.>i.>:^,>:7..^;^) - 
yn^':,>^^^;,l. 89g. NADP2. 5mg. 9 g 

7fe^i^^9 8. 0%e e. (R) #:t»^o7^:o 

IH NMR (4 0 0Hz. CDCI3) <5 : 6 . 7 3-6. 6 2 (3H, m) , 
5. 93 (2H, s) , 3. 7 7-3. 6 7 (2H, m) , 3. 70 (3H, s 
) , 2. 9 6-2. 9 0 (IH, m) , 2. 8 2-2. 7 5 (2H, m) o 
[0 0 9 8] 

m^k.±mmuBioi (ptsbg d ^i^^^ferm Bp-7119 

^^ 5 0 0ml#^P7^;^n^T'i^®L7t50mlO2XYT:^Afe (>V-^^ 



tbliE#2 004-3014290 




#B2 0 0 3-1 3 3 4 5 6 



^> 1. 6%. 1. 0%, NaCl 0. 5%. pH=7 

*«15^»^ft^2-*;^5;^-3- (a, 4 _ 

NADP2. 5mg. ^,^3-^0. 5g*S*„ 

L- 3 ot:f2 4w«»L*„ se.*^T^, EC®*.?, h >v^>im^.xmm 

*ES4 3%ee, (S) 

IH NMR (4 0 OH., CDC 13) *: 6. 7 3-6. 5 6 (3H. m) 
5. 93 (2H. s) . 4. 12-4. 23 (2H. q) , 3. 76-3. 64 

(2H, m) , 2. 9 5-2. 6 9 (3H. m) , 1. 2 7 (3H. t) , 
r0 0 9 9l 



iHBIOl (pNTRS) SK»4|-FERM P-18711* 
, 5 0 0ml«Sn79;^3>),raSJ|Lfc50mlO2XYT«Sfe 
> 1. 6%, 1. 0%.NaCl 0. 5%,«i8M»7* 

«^ 5 0mg, pH=7. 0) (C«au 3 0t;?4 0WSlSt^^^L7i„ 
?»«.*i./clgSffi2 5mUci';i.3-;^jifc^j5ISm 1, 0 

OOunits, 2~*n-^n-^^^y^^^,^2. 5g, NAD+3mg,V 
'^='-;^4g, «S!S»7*«fe5 0mg*«jDU 2. 5 M®*g!<fc^- ^ ^, 
A*Sies.STt*£t,CiOpH6. 5.c|!BSL**^fe, 30t;T24l«H)« 

E) 2 -e ^•o+-»,^;^^+^^^^^^,^^^^.^ ^^^^ ^ ^ ^^^^ 
(*9 3. 6%e. e. r-*c7t<, Jb^i««<0»-«f«, HPLCy^^Mfc 

^PJ (3, S-y^hn^ft^v-y^;,,) 4-«v>Te»<tL/;i^, Ch i r a 1 c 
el 0D-H*9A (i^^^Ht^xmtm. 0. 4 6 x 2 5 cm) 
H P L C iSK i o Tif 4 o t„ 

NMR (4 0 0Hz. CDCI3) 4. 13-4. 24 (2H. q) 



i±isiE# 2004-3014290 



#^12 0 0 3- 1 3 3 4 5 6 



^ 3. 7 2-3. 7 9 (2H, m) , 2. 5 3 -2. 5 9 (IH, m) , 1 . 5 
1- 7 (2H, m) , 1. 2 4-1. 3 7 (7H, m) , 0. 9 (3H, t) 

O 

[0 10 0] 

Mit^m^mmimmt Lxntz. um^t 9 0 %, yt^mm^t s 7 0/0 e e 

NMR (4 0 0Hz. CDCI3) 4. 13-4. 24 (2H, q) 

> 3. 6 9-3. 7 9 (2H, m) , 2. 5 3-2. 5 9 (IH, m) , 1 . 4 
4-1. 69 (2H, m) , 1. 2 2-1. 3 6 (9H, m) , 0. 9 (3H 

t) o 

[0 1 0 IJ 
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2 0 0 3- 1 3 3 4 5 6 ^^.j , 
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m m A m m m m 



[000000941] 



Sr^tL^. 1 9 9 0^ 8^2 7 H 



aJiE#-f- miiE#2 0 0 4 - 3 0 1 4 2 9 0 



